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To assess the fracture strength and the toughness of the tool 
materials for cold metal forming， quasi-static and dynamic tensile 
tests are carried out by using the test pieces varied with the 
hardness. As the measures of the fracture strength and the 
toughness， the ultimate tensile strength and the absorbed energy 
estimated by the stress-strain relation are used respectively. 
From the re1ations between the absorbed energy and the 
hardness of the to01 materials， three kinds of regions which 
correspond to the ductile fracture， brittle fracture and transition 
were clearly recognized. The ultimate tensile strength in the 
region of transition is larger than that in the other two regions. 
The dynamic tensile strength is also larger than the static ones 
except SKH5L The absorbed energy (toughness) in the region 
of ductile fracture is considerably greater than that in the region 
of brittle fracture. 
In the tool materials used in the experiment， SKH51 possesses 
the greatest fracture strength and toughness， so it is the best 
tool material. The hardness and the optimum condition of heat 
treatment which both fracture strength and toughness are 





















民験片材料 焼入れ温度 [OCJ 冷却方法
5K3 18Z0xO.5h 水冷
5K53 1830xO.512 油冷
5KD 11 1575x2h， 725x1h， 1025xO.5h 空冷
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( 1 ) 
3 
延性破壊のとき
( 2 ) 
ただし， σ]' 引張り強さ， σy 引張り降伏応力， E:縦弾性係数 ，dl 試験片の伸び，ょ:試験片の標
点間距離である.
さらに，破断ひずみらを次式により求めた.
=上.21+よ(σy+σT)(五ι+σょ二三y) 2 E 2，UY IUll'l E 














































ピ，ヵースかたき [ IV] 
0 
400 
ム ム 60 65 一寸τ-τ。
4γ一ずo
ロ ，!Iウ孟ルかたき [IIRC] 
Ou----BO 


























































? ? ? ? ?? ???


















































表3に領域(1 )，.， ( 1 ). ( 1 )，.， ( m )の境界となるピッカースかたさを材料ごとに示す.
表 3 領域(1 )と(1 )および (s)と(nr )の境界となるピッカースかたさ
訴験片材料
領蹴(1 )ー(n) 領域(n )ー(皿)
動的引張り 静的引張り 動的引張り 静的引張り
SK3 550 570 680 630 
SKS3 610 610 670 660 
SKDll 540 600 670 670 
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試験片材料 使用かたさ [HvJ 焼入れ温度[OCJ 焼もどし温度[OC]
SK3 580 820xO.Sh 400 
SKS3 610 830xO.5h 350 
SKD11 600 1025xO.5h 560 










試験片材料 静的引張り強さ [MPaJ 動的引彊り強さ IMPaJ 動的/静的
SK3 900 1300 1.44 
SKS3 600 1000 1.67 
SKD11 1350 1800 1.33 













(4 ) 耐摩耗性が要求されかたさが重視される場合には，引張り強さ，じん性ともに優れたSKH51 
を使用することが望ましい.
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